
: • ( 1 2) PATENT AB STR AC t ./. ^( ti ) i&c^ : >; ; ^ 

;>v.- ; . xi?) Australian ;p atent office r . ■ ; > ? y> • ; 4 V; -t^; , /■ ■ : :>y 

"v 'A: • v ' l/'^ietriaUo^ / v-"-: - ' •* ' 7". 

'.A. :t5' V : VG02C 007/^6;.^;/;'' \v'H'\ . \- j ^V^K.'V '/-' : ' : ■"•Vv..**:"'!-"^' -V--' .-" -'V 

?"v/. V;{ -^^piM^noa-No:': : ;5206?/96 ^ J ffj • ' /-V; ■ r22 i ; ;jb£^ ^ ^ > .' •;: }y : .\ 

- V . ■ ;>30) ^rftpnty.paia' -.\V ; ;>>'^ ;v\ ; V^ : / ' ' • :. \- ;V V .-'■ - ' '• 

- - ':\ - >-t3iV-' Niimter-V; ■ -(32P^aie *-'*>v." *33) : '.-.Ccuptry-^v V " v \7- : ;y v : "". : ".":V : *. " -' 

■ ■\^.y:"-; ; ":;" : V. ( ./<j433737.^ r /.;..' 1 .us "united states of America-. ; .■;.=;,- 

:/'/ : 'V ■■'" ; '!;'V^lV^ ' • *"',»" v\' ' '■,'-•.'•■•'•■ '" - 

m lopiicamisri * ' ./^ *■'*.' x ', \ : :"' ' ; : - : : v:-. ■ ■ • : . ■ v.- ; V ■':'•'■■••""•"'.•. 
' ■-. . . JOHNSON & 

■ : :?'-2)'. .invintoVUi: v".'y* V." ' ',".■.* ■ ' '•' "' .'" *.'--•' : ' -. i - ";*>:.• v'V.v ." '. . 

.'V * : . - jEOGAR y;-;f^ENEj£S:'J ; EFFREY rtl ROFfMAN , v . ..- ;.<■;/.■'• /, 

" ■ • ; -'"Vl A n^ u tc 1 E o t u is ^ ■ c p nc 6'ri trie : a r. ri;a la r . ;r i ri g : ■ 1 c n s ' ■;. { . •. ■ - J^/jJ. 

opposi to * v babk:'^sur.f.ac9 , r : : ^wK 'pn«" : of ;'.;t.hc : -. -fro at and' .back".;.; ;* 

Vsar f aces defines- a : central:, a ^ ■ circular. ;f..".;;; ■ 

^•v";'disc^hayi.n^ ; " '"■^.^>" 

. 'pxescrlptioii- 

/"b; - . a.Jpluraiity .oE "■•'ahnular r ings ..sUrrcundlng . / :■■ 

V : tne'ccntral.' area' and.. ;h'av Lh^- a it^rnat ing; spherical- ' near': 
, : ; optica i\ powers and. spherical dl^ 

: : " :C.. "; at; '.least .one'' intcr7^lCd■xate , opt ica l "poyer / ^ -.^ - : . : /' .' 
. annulary outer;, region. of the lens 

'": 'optic • 2pne-v ' : haying. -an-- ir)tertn"edi:a^J gptlcal-- pcw"er' r J- . 0 ■■■ 

: /' intermediate ;tb :;.the ^i'sta^ce optical :power ; and the ';_ - 

; . . : bpti'ca.i. ^w.er./ to provide visual • acO^.ty at., intera 
.y\ ..distances'.";.."'. .. '■• ; ' : '\- l 'V. " •'-.'.•'.'.."*,-•" r .• " ' •. • 
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V i'V ; ; -V; 'f V'""-^ ; MULTIFOCAL ;LENS- DESIGNS; ; /V <^ v'^ 

*';•.;'/. '■."■* With . intermediate -'Optical ..powers' -' 

^.v- '■/■t:'-:- '">• : b ackgroukd. of the' i nventi oh. • ■' ^\>h;' r \ *'.':/■ a: "' 

'•"■•'"5,.- : v- ; -'."^ - 1 » . Field of the. Invention '^r ' 

^'; : "v.>:-^ :■*. * . - The present invention re 

* J multifocal lens', designs with.: intermediate : optical :V." .\/-;_ 
.4;.J;;':• ; ■•^^.•"Vp6wcr■s'; -arid .more particularly pertains ' tov.multifocal ; 
-., s; ' lens designs with intermediate;; optical powers which . . 
.' . : 10 provide, f o r y i s u a 1 a c u i t y : • at A i n te nr.cd i a t c d i s t a n ce s by • 
. " . ■ ■ . : ^adding' one -o r mo r e into rracd i at c opt i c a 1 . powe r . a nhu la r 

brings to a multifocal concentric annular .ring lens i : . . * , 
•;-...v V- .;v;* • .2 . •.' Discussion of the Prior. Art' : ''- ■;'' -\./*;;. 

: . • ' : ";r The. present invention- pertains to 'ophthalmic : .. 

; 25. lenses V and in. particular, to contact lenses, such; as soft 
hydrogel contact, lenses, and intraocular- lenses, haying;.', 
. . r : . more : -thari one,;6ptical, power or' f oca 1 . length. , ; . .... 

-y- : ; \ * It : is well known that as an. individual ages", . 

\ ■ the eye is less able - to accommodate ; \L .e .- bend .the - 
20 "natural lens in the . eye in order, to. focus, on objects 
/ that are: relatively near to "the observer. This v . ■-. ./ 

^ .condition is referred to as presbyopia, and presbyopes . . . 
have in the past relied upon spectacles or other .. lenses 
haying a number of different regions with differ 
25 ;"'PPtica.l- powers to. which- the wearer can: shif t his -vision':- 
. in ."order.- to, find; the appropriate optical, power .for- the. • 
object or objects .upon which> the .observer wishes to.'-; . 
focus. . ■■' ■'• . 

. ■ With : spectacles the process":' involves . shifting 

•30 --one, 1 field of vision from typically an Ajpper ' lens 

portion far power. to a lower, lens portion' near power ; . . 
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It- Wi.t:h:' v sbf t'. o* -hy<ir6$el £^ .-V >-.V: • V : :' 

V ■ approach /^haS ' Wee'iiL.: iei?s-.'th^^ \/"../. . : .;';f. : "': ; " i '..:': 

; ; ;Vlcn£.//W6 -'v'"": ; - : */•;;."• 

/Vv^-i-fo*^ ■; \- V v l-'^-<';^^.:. "X" 

5:\li$ht£inci<te^ eaid]K;V^art- of tKe;-;CQrn'ea vftom;\diifer^nt :. : V " ^ 7\.v-v ■ ' ->!.; 
.; field Angles-; bnto : ;bach; gart^^ ' X o ^ 1 

fplnm/an^i^ by ;'th'ev£act : ';:that as';. X'/: X ' vri''^^:?;- : ;^; ; -: ^; 

■ /X thbvpupiO^^ to- brightclr/'llght / the'-'. :\\]'';:(:'/ ; v;--. v ^V' v '-'X 
■.o: /imige-.. ori!/ the /;te txna';ddes^ .not '/ shrink/: ' bu t- xa ttiqr /VI igh f \; v v V : * £ .\V--'"?" 

; ':i.Q;cpmbs^ tp^fpW^tJieV';". \.V i>; ■• ^\;/^: / /.V' r :r :; -\;V 

vbniireT image; '5 : - : : \ x'v XX'X 'V^ " ' "xv^f- '-r *^v> 

A r/ i:7; ; ; :^' ;: '':~v ^ :Similarl^v f pr^a - jpbrsori. tHat^^has/ii4^ : ' : ^ e V X- .y? - 

V ;. ha'tural , ieni of / of a;; cataract • • ; \ ; : vy'y'. : '^ ■■:'■'/ : : v 
'yv ; y -bond iiiiprv -and'an:: intraocular -lens,, inseictpd : as a : ■;;> V' ■ -y ; " : V- 

15 replabcm^ yyy\ : V- ■■ "-■'"/.'.•■'■'^ ■■■ 

•° * -(Accommodate ). tp;" tKe;,di stance .pf tfie{pbjebt ;: ib^ing; Viewed.; ; :y :- ■ yV'y ^Vy^y 

- ^';(vis/- 'tafea^ itnVthi^ /prpvldcKi.^s- /'*;*y v" ■ "■ ■>*;'.*"-*?.■ >T t ; 

^x.-iz-usuaily/s^ .Si'stanperfb^^ -V' -' 'rf " " 

and. spectacles^ are Worn to/prbvid^ thei.add^ "•; "\ -J. 'I 

: 2Q PcsXt^&*9P%L9&V- pbwbx:yneed^/.fpr/ In-jEpcus : :pio^er.; V:.-.; • 

:.vv vision V :^ Fbt .s\ic^;a: pat^ . \ r :'- ' : ''-.'.v.'; * • •* '^> /': v 

"•" iens/wp\iid be; particularly . us ; ; V\.:v, ;/' : 

\ V; ' :; : y,..'lt. is;^iso; : theT art'; thdt'-under ,^c^ ' y. ■;;• : - 

clrcuinstahces ;:the. -brain ,c ■ l\. v ■ ■ r -;v :: -:";.:'y.-:.^; ■-. 

■■.'25 sepkra:x&. compptihg'^ images .by .accepting, an, In^ image ;';>: > 

: -andvirejedting an ; but7 ; 6 ^'- ^^i: V '- / * j " 

'■ :;;•• V brie ; example; off :vthis- type of ; :lens Xi^ed^-fpr tlie^' ' //.\.-\ V i:v 

■ • *.. ; c 6 r r e c t i p n . i o f " p r e s by op i a'- by providing: sirau i t an e p u s . nb a r • . '• .>: ^ ■*; 

/\arid"^far v •;••'./;■ v VV f. 

Eribkspn v . ';This ; patent i:disclbse:s : \-a- v ie . - : ' } ' -/'-l^';-' ' 

V-- : "--/'bo'mpri£^ of contact lenses; each -haying ;egua'l:. "■■ 
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""•i ; 0 ^"'areas' .of, :;riea^^4h3 ^distarjit ppticai.- pp^^ ■ '■: :. 

•\* v. "r*"v 'A-' ".' V f<^r -'6rie : /eye: : h^ihg : aea-r^'ijpper hal:f;,and a.: distant /jbwer.. >y yV : y .-"-V"' ""--v 

. * ../-/•; V; >;- -n-r.-; ./y.half:l-and^ ;.V; '-.'.• * 7." 

* ^ 7 .. ;1 up^ . * 7" y .- : -'V 
•v-'-^---',: , :5. V' yat' 'least- 'pa'^tlal^ciea damages -in: bo.^ f' ; ' : ': r \- : y : .'- ;■ y ; vi:-V 

.-'0" :*V' ' :; .' .'.suppress ion by. theL brainf of >the :; : Jbiurred( *amage^; r yk'^ \>. v>-* ; y. :'^:; : jyZ/^'-' • .A. 

v.y y f : y y. ima^e^y.y y : y-'\A : . . -''V'' ^f V -;V-- ; 7 ••. '/'-■( " : ~' * : ' '.'J : - : .v" '*.-V' - .-: ; v v;' -i.^' 

■ V^v' :: - : ' : /;y ' : ' '^' :/ y *, *' : U*£v' ; P^tent.;- : 4V-]B£6>:.^ y'y^-v//.^^^ 

y^v'""^'-: -: ^ o'fya*nhu'l ; ajfy y. ! .../ y * : 'yy ; '.(;/.. I v ! . ""'.v 

v/ : - -.- - 'y ^ones/havi^^ object; in. .7 -^^^J-X • ^■.' i ' r -' : :. 

f - ; -y ; •yyth^';d^lign;of -to ma in tain/:' at •/all-.-tJirnes-' >-\.V'.y ^y \ ^;V. ; '"' 

■'" -'? : V' ,; ','-V' ^r-e^'rdl"^ abpr'oximate'Ly ;^qual" ,. ' ■; ;-y ■^;;^/■^'C^^^^" : *■"v : ^■ : -'{'- -r^V-V- 

r' T ■ ^yyyVy.y^ivi^ ■.yyy 'y-. vt- ; .;^- : 

; y ; y .; .Uyyl'S^yy b'e-twee^ zon^s- onyth6;./l^ns>yy7-.-: . yy^Vy- .7; ' 

, ^. ;yy v y-V. ' ' '-'■.}■' toother / attempt' at ^prQ'yi"'d;in^y^--"blTbcaI- "cqh tact' ; ■ '"'^V'-^A^-y /y ? ' 

, : y y-i'-vy /■ v;i?psy^ .;to:;.de'' : Car;le.' ; yXyy:->''^." i =; 
-5:"'* '■ : ^'v^:- *^-n ;y r:t"h?x3 i-' ; l-e ns attempts- toVirtaint^:in>"-7atra^ ■ . y'- ^yy ">'■ ~\-S\f:S\*' ~ r: : y.- 

' -7; v • yyy. .~.7\ ' : "\^gar.dJi^ss70f.- pupl^ '.." : " " y.y-:. : . 

"7 ■ . y-\; /'"''^'Oy - ..y;dl^ 7... >v ; 7; ; /- 7^' ; 7.' ; v " : '..\ ;/ -V 

• . : :y y.7 ... ;;y^-r'':^atehty : appl^^ ; .7. ; y;' ^'v /■';,..: 7 .7,;' v 

;; ->y .7 V (attorne^^ y." ' ./^J'> . 

• : v ..." 7- MULTiFOC^' O - " \ 

" - ■ . ■ . c.onceh'tr i c. oph th'a lm;i c ■ i e n s 7 f o r- -p r e s b yop i c\ pa t i e n t s > , ' ' " V 7 ■ Ay 

. 7 ■ y; . 7 \ -7:2 5 ": : .y//. construe ted y : : . *:•■,'■ 

■•. y : ": :^ ? ;rril ?i P? a ^ -des i^n .: ^' : A . pen t ra 1 : cireuiar pprtiprv' pfV the--; , "C -'; ' 

■ : ; yyi^n^7has';^brily "th^^pat .y -- /yy y y. :\ 

' ' V ;*y-.-'"-: : , •' and : ':i'sy.su.rrou portion, 

; ? yyy^wh;ch';'c£h consist-.-of^'multible /ahriu an', y':' . ■7/ '{ 7; ■ 

y/. .'30. , v.- : ;:'i'nn;e,ry r^dial^ pb near 1 '; s . '.• /'^'vAy .y«c 

'•'7-.: v"V ,. ; .^.^? Gal ■ powefr 7ericir.pled ; by '.;'■ ; y. . ", 'y, .y-'7.' 
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' \ ; 10' portion, of Xh&l lens . "^• : :..;-;-:.-V':'7V' Vy..':/-V L^: ' ; 

•-^'•Vprio^VrV'in^hich^ 

^ ^ re ^cVipti^ ; io^f a'r/Visiori ^aV 1^,^.^? i. } . <\- 

{ 'ry Vpbr^fea^ 

^ ^h^upp^ ian^loWr^lens^tt^ 

^C'^ndVa^ 
VV-^^prescrip^n- which' ph 

lower/ ichs portion;/ [.■■■■■.■■. : .'y,-.. V' ; . •. 

',;;r'Hovcver.,: ; these ' concepts, are,:not. readily, js;;...^ V; ; , 

--Sioxten*'^ 

••^^canno'e ^ t iis ^isioa^ro^gh^dif f erent ;uppe^nd.:^. ; ^. . . ; 
S : iowbr^re^pC^con^ct or/i^aocuiar; le^o ,The^only • ; , . . 

^iritriocuiat lenses an.; invoi^ta^ :; contrbl, ovex,^ ^ . 
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^and- Iric^ease^;^ X ■ ; -;:-.:V'5 ; '^V J-^:^ -X'. -7 ' 

V ** V : ".■ - . Sl^XRY dF "THE INVEHTION . / I - - '-, -'X;. y ^Vy \; • A : :y .. v ^ . yX'X? i f : }-. 5 

-^f^^^Ljtt ris-an ;object;; "'ther^f ore^-p^ 

. ^:' ;v Xx^XX^X•' ' V>v 

■' ^ : y yin^ ' v : *y -;. ;V: y ; " .;V; : yxyy y/ / :, *- : !y 

V% ; ■ V - :; V'- 'V ^'C : VThe>.pr^er^ ?$\ <?r 'y ;y?S^'-- : : '". \y 
■-'■X'^U^^ -whic^^ 

' C ' ■ ' V : - ;■ ..the ^typei ;o£ ; Hui^an'.. ac £ iy i ty'./ typtca 1 iy V undcj: V?--'.; Vy X ' V ' V f * ^ - •> ^ - V' ^'v 

: : ■ particular , dlracnsions;;^ ,";\ ]■ 

• ^V-:"""'' ^15; to, :sult^ the slier of. ;;the-ipupil- of ^theyyearQr. as-k,vp^ : , J- -v" :^ v . ■ *' ;:y.yy - • X 

" : X : >vX^ y C • 

' ' v' : a nd : ne a id ' "c o r.r e c t ip ris» u nd e r • . niod c r a t e i 1 1 uit^ na t i o n v ' a rid "/-Xj^. ; ; y.y-./' " : './ vy :y;- 

. .'• / y.V 20 provide; Intemddiate yisipn cor rec^^ , ; 

" ." 7'.; - -V; V mode r ate: ; i 1 ivimi nat ion 1 eve 1 s v . The iens - is./ also. \y- 
\-r^;f: - : V*" •" specif ical.^ :itiatch; the wearer's pupil ..size . :, > ; . ; , ; 

•'' / ' -^.a s : a : v'f uric tion-.''c) £ iiluminaitilpa. level;: ;^hd ^ in ; pre for red' ^; - -X.-/" 
"V ^/ : ^":-' : em^ -V" 

^^y^:\\> : ^^6C!bi& it' is a ..primary i ot>j cdt; of ..the ■ v i% ; ■'' - • \ ": : ;; >,- : : 

"*:.■ 7prbsent?::i : nye^tib'nv ^ .tens- designs:..'. ■ ; ^ i;,, 

7.-"-; V ■ V : .' ; :V>- ^ \wi^:^nter^edi^te ^ ; / \{;'\' : ./ 

-7 : .;inte/^ optical -distance, yls °f ; ;7 : :. • y .. 

: ; . x \ multif qcWi\cpncehtrib an ' '"• '•■'■*. 
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V--' l'r-o : ' V- ^' ' : ; : ;A:/pf^f erred -int^ TpoHer/.i's'- 
vV ; sub$t^^^ t IjoS :acid r/di'f .*f c rj^ncfe- ?*be t weo n;.*ff<e \- 

V""'. ■";>: dis tknce '-^Wer; ;an ^. e t / < ?^ v ?^ r V 
: --SxS*'l?tp': ;any i ; <)Ffelc4i\poWc^ bcb^cej^ nelaii; > ; 

•; : \--;^^PPti'ca;iVpow^s 

■ \-':$r6so'i\k\'-w rotii' fci £ bcvi s ••. :q.bn'P 6 n t r i c > ?„ \% . 

[Is surf aces ^bf v the /l^sfd^ 

■ ^ 10 . dxrcu idt/^xsc- ftaVi n£ '; a'-: sjphe ri cal*. sy r f Sc'e\ co t f e$p6hd.lng^ ■■ ■<* 
;'. '■ ■ to.; -a.- >asic\ £>r esc'rltp £ i on \ Rx ' •;s>hcticalv 4 i c-t^nec ipa 1/ • ; v 

^ : 'V-".y : -.'*- central /"a*^ 

■ /^w>rsV ; ahd-s'^^ 
[i5 : leastiohe;v;Int '■ 
'^"l-iritWt^^ ^ e :"^?^H*-y^ 
? "y a i n ' the ■ . bute r "r eg ibh o£ ':ther. le'hs -.bpt Ic * zone/; ahd- : - ;i'ts, :.>>-,'' -.; 
V. '/ ' :vbpti^'l;-powei' ••is ^ interned^ > 
.'.>y- : optical, powers ^ '-; 
■"■ \ 20 ^^^^P^* '"--•/■*-■" "v- : '"\V;-\/;.\0 ■ > ■ •• '"•>y N ^' ; 'x;; , ''Vv' 

; V„: power • annular':^^ :i ? ; th ? V^^^;' . 

/^radi^^pbrtib ityckn ^0 >>;•. 

7 V;.... ^annular; ri h^;i tha t^.pib r tipny ■ i't/: : may pons is tv ^bf 

.V-^;'!v'" : middi'4' ■ racial "portion placed In., • ;•■ 

. v. - 'H ' t'herout^r edge - 'thetcbf /t ^. pi- It. may : be . placed; ^ni^^Q^iip.; .' 
( ^l r '[- : ''iihii:i^ Jcisn contact :-lcns:[ to^ : yor^ r 

t / /; v oa. thei.cprnV^ '*'/ . " ■ V'/ 

. ;" .^q ^cpn tact Aliens ; / / > 6r--vcah;.b^\;:aii'' inttaocular'-iehs;.- .-Tfte./y ; 
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^refe'r^ 

'•Sv^idths^of ^nnular/:^ ; V 

^aiEF^DESCR^^ ; '^^ ' ---VV^^-. ''^ 

yV.i "7 ^ ' V -^^ "*? - ; . 

-:ib: ; in&r mod iate ^Opilc^^P^^ bQ^re;>cadiiy ' ; ■ / : 
V-^uridcr^ f crcncp \^ : 

;^eing, £*d : ^ V : 

^ : c6n j^hetiP^^i t^;t*e" :dt*y/i Ags!- rcia ■ 11 ke ■ / ; 

'^■V. 7-' 

- ; /of' "a mu Itif^cal . leiii 'design :^avi;ng.,an- l ;i nttnriediate.v •.; ■ •; y : - 
-/'optical'- power, wh^^ ;,:/';•• .; 

i^q^ . thd mi <^ 

" ;yv'Portiph-'qf- ! 'tKc ;o;pticai; :zo^ 

■ 77 •"' -V'. :' : > :Fi^ r c ;2.'W;:a :plan; VicW;' 6f/'"a- : second Embodiment/ , 

■;)' "/of : V AultifP^^ • 
v -V^ojpticaiyp^ : ;^pti;cal- ^power/./-. . / 

: 25 annular:^ ring'is : ; tl}e; : :ouj:e^ ring; ln\ the / ;y 

• . ■ . ' PET A I LED ; PES C ft I PT I ON 'Pit- TH E . DRAWINGS , ; : ' ; . // 

•7?'' : : / /^i ;?R^f ;e.r;r i ng- ' to ,'. the. -xiraWi-ngSv in' d^ ; t-ait r; : Figure 1. . 




> : gO- ; <fe^ teachings of ., the.^esent^ 

-y^ invent^ ^ a .iirculax ; disc;. ; 
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^•Wp^er^^ 

;> vW'|^H«al-^fr; pwer.. ^AdXs^^ ^ v^.v 

: l&d^ /24>' _ , ; j = . V <\:/ ■: 

'V; .Cy~ : ^ : -prefer 

:V^';?;V 6^ /.'- 
^■W^p^ers;^^ ;•• 

; ; C i^ p'r6f erred -position ; for -jtlie. iht^>medi.4te 'optima 1. -ppyex/ . ■:. 

^V^^rmuia^ 

: -'?-y--/ ibnc ; : 2^, pre f e ribly, .the. second : : outcrrabs,t- aaniila r ;ri'ri<jj. 22 : ^-; v ; 
■/:?'- ''?Cv£r 1 ^ ^Ptiic jiz^e ■ 26 .. , The . ■, -. ; ; ; y. ' 

%}. ■■■ .-.'tot a I i tyj: "of ; the., 'area / e ncorapa ss cd by ' thp'i put:e.r ^;V ; ;-'',. 
0: .^'clrc'uroferon^^^ 24- defines the:; op*i£5"- j. .: 

•;.:', ; ^..Vtonc' 26 ; of : the. ;lc-ns- lO^wH Iq^i nq.lydps;.; the' aire as of; i 2 > . , {. ."' 

%VV; • .18.V •;20 ; ,r ; ^2-'ar}d; ; :2;4'.., ;V TheVoptic^^one^ 26/ is , / ^. •"; •'/'•:••;.'..;. 
■) ! : :C.;.. ; WarrouridedL : - bV:;:a';per;ipher4l^zpne^.28 , '.whijeh. .i^a.;; : ,[y--. ■ j.,- y / 
fjSnohop^ 

• ■ V^^'.thV 'outer-', circuinf ere ne'e; 3 2>Pf . the • lens . ., •/• ' \ } '.' ■•::.' 
J ri'cml^dim^ 

>V :^; : i; 20- arid;' 2<" have « 4 af distance iadius of -8 .4 ^ , Mhi le : ; • ; . : • ■';'"/;.■•: £ 

, J ^^anhular^ ' 
••■V^ ha^f an antensediate; cxirye; rad'Ius ; of • .■ • V 

■ . ' ;)8 ; ^3 ; 8P^ nm> ^.and • t«e- =perlp^eral curve xadius"-' is 9;.832^mm. ; V jv 



35- 



^■^ ; ;- ;:iv - : o^ 

:^ : vV. 

::^-:- -.opIticaVzbn^ 

: : : • ^ spherical ncarv power: ai^ sphetioal distance ^wer, ; : ; ^,. V 
. a hh\ilaWihgsV 3;4V, fr^M, >40 ; and; 42 , ..^e^inXcr^iat^, ; ^ . 

h^./ . :.' ^-.- : 44 within ' the - lens . optic . zone{ 46 v .The ' coined* ar^s ;0/f , ^ 
O^^- : thc- : center : sphe^lcal ; ;dlsc 

X,' 'l • -thVo^ghUV ^prise; ;the; active:-bptica.l..a;rca ^6 - 

C ; V ^•:. i ^' : '6fV-'tHe : , ; lens;' Which- i .surxound^b*, a- pc t iphc r al ,v 

'--f-;-' "7 ^ The ^rea^r ihc intermediate; ppwcr^rtion . ; • . 

>;;p r efcra^^ . V:' ' . 

^ ■ : ! the- tuil opt IcHone ]: :^ t ; shouid ; be;. rioted, vthat: the , , . .; , • . 
" : 1 intermediate:^ and idif ferent; f roc, the ;., ^, 
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v intercut* peripheral curve and is preferably a 

. ^SS. the«idths o£ the ihiividual ; \ 
: /.nnuW rin g s, a pewei prerUe can be ^ - 

generate, of ^"^TE^E {.": ' 

•:-'''h6ar-;and : iKtemodiate optical .powers. ..w^n .in ........ • 

' -'distanced rom- the center ; of - ; the : lens ... ; . U v.. • £ , . '. 

.-- -v. ;-• :^ 

^dependent UP^h ^ 

^parameter ini the 'desi^ of. ophthalmic ; len.ses ; . , y 
. particularly . contact,lchsc^ 

• • - :7 R clUbie-data was obtained f rom .pcople ,in r f pur. 

£'dif forent W groups- '^.^^S^M^ . 

• ^hose betwWn 20 and 40;:ycars of ; those, b, ween 40, 

• ^ arid^O^yeaWUf^e,: and Vhpso over, 6Q, years P f ^ . . ; . 
■ These', pupir measurements, were made on. test;sub ects at. ., 

\ thr ee- di f forent ,lumi Kancc .levels. 250 . ; .50 and .2, 5 •__ . 
. . tandellas per square meter (cd/m a ) . .;; ' V v > . Vy . . 

• .-; The '250 cd/rn'. level- corresponds to extremely 
V 20 br ight , illumination typically outdoors in bright , * 
^ sunlight: . The 50 cd/ B * is >,. mixed; level ; wh,ch.s • ound 
in both indoors and ;outdoors, -Finally., the .2,5 cd/m,^ 
. : " level, "is K,6st . typically found outdoors .at night, usually 
. . in, an uneven illumination situation .such. as night . . 

. ^>c. driving , -"'J-'- . :*- : • V«""" *w rt -- 

• - . . - The- results of these studies are given m the 
: , following Table i,' whicn; includes : in .addition to, the, , 

- ■ average P u P il dieter: at. three different illumin^on 
. ■; -. levels; the standard deviation in the diameter and the. 
'¥36 range associated therewith. .. • -, . 



35 




. ~i-il--V *. 



to 



20 



25'. 



:30 



- : '.'- : v-.::vV: W'^.- v.- able :\? ':; : : : ";b 











:-^5d : ; ; .^ ; '\ 


V^4^3499C" 


:" ; 0;5504y'- : :-- 


v.>2 : 5Cr.' : v- 


3-4414 - 


- ■■6.3159/: / 



■.^■*'ii-/-ir- >H ^tWrfbiV. Deviation 







; ? 8259 : ^v' 


/• so 




""•V 0^6342; 


.v';!v: : 25av':^' 






:--;V : o>;42i7 


4 0 to: 60 


YEARS- 


' ^' %: - 'K0E' 'i '' ■ 




11 lamination . 
{cahdell&a/B 1 ) 


■ b- 


. -.-go : Pypil 


Standard 
Deviation (IX) 


V"2;.5. v 


4 4 81 


r v 6.978T 


•'•::'v:sb^.' '-v 


: -. ; 3 ^65 12 


0^692 : " 


•^'. ; >25o':-;'- 


■'V'.: 3^Q3 68'\ 


;;^;a;oo4'. :; ;. 



v Illumination AvVr.vg* Pupli //Standard, 





4 7 724 v - 


v^;o', ; 6675..; 


: /.->:/5p ■ 


'■'■.■ 3 V4 501;VV 


/ 510(5 ;' % 


V:- :" "250 


.. 2y3'2 6a'; • 


'•■',:;6V3l4 35V; ; ;; 



35. 



V .• '\l vV -.r-eq^ij^ V. V-*-. y y ^^yy- \v • -.. v-"."-^ " .-.->"' ' Vv:-^-"^"!""^ ' 

•';v ; ' ;; S : 'j ; '-y;:-' :^:isu^ 

: Vy;' : 'A : :>:";v^ - O'V 

•'" .. .'/"A . , " \ automobile/.;- . ^Y\\::/v- ^ : .-v \'-.'*y; .- , *'v' V"'/. \VV;'--:/A-'-:>; -7 : " vV'vAf; : "%v 

'■■ '•" - : vv- - -- 'A>>vA\V^ poWers as ■■"a - f linct'^ori^of:" the :■ ; V. ' ^-y/.; v ^AV'.- 

•v . ; A ' V : ^dis;tance..frQm a ; f unctiori - ^ /y y^\7Vy" : - yV *■': ;:; V- 

: '. .: V. ' of '^thc; patient; dra^etc^ at • : - . ,y . v <>\ ■/ ■ ■/.■< 

. 2o V levels/ or"; i't! can; be readf 

V . :\ dete^ the age //.; ' y .y y y V : / : 

• })' : '' V &f;jthe;"f>^ v.- V-.- " - . " *,-'- y '/:'•'" r : > '.•AV:'; V ; " ^'VVv 

. " \£o ;".Mor6byer; r ioculiLr ;Y iri - vivo image.- quality ... y -y "£ ;; ; '.-V' .'7.A/7'<-; '.:*.:" ■■t'*' l > 
"; 'A J.'- '^'. ; A. ". rme'a^ure^nt- d^vi 

J' w ./-V;^.: i^y^ ii^^^ \';.; v V" ; .• 'v' : -.' : . : 

>•■■", ■ ;/ . prpduee even;.moreV Imprpyed;;des . : ! ; "-. ' : : " . 

: ; v accompli shed by; /using 'an:^Il vivo image quality,;.. ^ '■ . ^.:/-v y-:-; -;-y 

.j, . *V-v-y'> : 'v : y; : ^-vmeasurcmc;nt ;4 --such ■ a.s ' -an.-e^r jroscbpte; or ; 7 ^■•"V^"'' •'.{■*' x.-^'' ' ' / ■ 

= ..■■■• spread.. me'asurin.g\dev£ce : ^ ta measure aqd .decrease / the ; ; sujiv v.- y/-. . ■ ■ 

, ••/,:; '/ /• -^ibi^the 'aberr^ :trie. ;coiioiin'ati6n"^ ' ■ /'v..! ..' :7\i} 



S , : . V'..;:- ^u^f/of: annular: tfiig«#e&^ 

: -Vv'' :: - ; 'tHe''prekent: invenUo^f or^^ 

Y.^ :/ ^i'n^ 

- should be apparent :that; the disclosure and ^cachings; of 

'Y^Y^ 

YY desi^s>to those slcillef in the ar fcv ^ 'yK;k^ : - Y'^ 
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^iisc hdviTig a - spherical suri ; . .... - - .-^ .-v^-. v,.. 

?° : - : r? - the second annular ring from the ... 

■• - power- annular, ring is tne , ... .. ■ 

:: 0^->'-'^ic^ lb ns'-. 
: . " - , . . i : - : V . WiltUbcus:, .concentric annular, ring lens .. 

>?? ; ddf ihes-the : outer circu^erence ; ^f 'the; le>, *ptic : zone^ , .. 

^t;,;;..: ::/:, ; -.^ y*^^*^^^^ 

- • ? -^radial portion 6r the;opt^ ;^ha:of.: the Icns^; ■ ,• ; ; . ;V ? ■ . .. 
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V "S.^. l^^Siiiiitetf i^'cla^^P^e^n;' the ; inte^fl^t^: .op^^l. / /. 

•U'^'; •: £ •; ^ ^ % 5 vj'^'^i^iocu|ii ■ ^Oncent;r^:. annula^ .^ngj-lens.^ . ; 
- ;i V ; : T-y as^lSeS^ *^l*¥f " 

V;''.:;. ; ; ^VtadLa'l:. pdrtioii 'b£ '^f pptic.^one .,oif ^the . 7 v -;v;..'. 

0- '* :■' ; ..' radi a^ p^rtic-Vof; Jthc^PP tic zone ;.of '= .the^-l^s^ '■■ .' 

■■ i V- ■ : 3 •' " A .-muiti'f&cui;^ concent rl 

/ ; 7 \as^claimedfiri^ 
< i5 cohtact l^ns >o ^. worh^ oh: the cornea of the cy^ .; , 

: '7.. :.--V—''-''; : * 9 7 V A inuitifocvls; co ' 
a'LclWi^ed^ . : ^>.V'- 

: ~p( p comprises) a .-sof t •hydrog? 1 ; contact lejis. . : :\ ■ 

. : '. ..V , : J;' - ' V ; . ; ? : 10 . : . A\:mul tif ocus , concentric annuiar ring; ■;. 

, { ;:~ ' . le^;^ clai^:;in ; claim ; ;i; wherein the lensVcoraprises - 
■ an intraocular lens. , ;•' - ' • 

7 ' ; . i ring ;'. 

: ■ . ;\ lens as claimed in claiiC 1, wherein the widths of / : : ; . ; 

\" ' P-r V. of : 'distance, opt leal ! power": to. intermediate and. near. . .. . 

! ' : ' ; : .optical ' : power .'; '■■ : .- '.■■■/^[ :y'v 

.;>•/ '■ .. ;;ii.tI r l;:'V : '-i'-'.':-.- i 2 . X imultlfpcu.s conccntr.ic : ai^ulajc • r i hg. ■ 
• : :K V lcns >s- clawed- ; in -^ciaira^^ 
f : thevpiurality rings are ,f6.nr»ed on'j.the rca'r. ; . 
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v , ^ problems:.' ' : :. : ; :";V'-...': ; -.;'.;"*. 

15'i; , A " nitf^ run: Ions siibstaVitiaHy as Jicrcinbcturc 

(described wiiii reference to. Figure 1 or; Figure' 2ior\the^a^ 
: t ,;./ : -\--rivc-slcps;- teaturos o.r integer.^ disclosed in the/aeconipany^^ 

drawings, individually. c>r in any: combination.. ; - ■>:..••: -.- ■- 



/, '/DATED: 3N!ay.I : 9%\ 

/ CARTER SMITH »S: BKAl)LK ! 
\ • : Patent AUorneys :^ 
JOHNSON & JOHNSON ASSIGN WODUCl'S; INC: 



ABSTRACT 



can l)e|plae£l wywhc^ jMiji^ 
^ 5"^* • - ' '.'^ ^^"^-''^"^r ring 5 tr t )m ifc ciuix:r cclizc W t hilciis ? ) P iic 

• : y? };?,., *>'^?H e j^ com;.ct !cns:'«r c;in;hc aii ; inlrlu>^ui;ir lens! \ r\ " %:^Y 




30- 




3/ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

SPLINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



